






DYHUDJHSHUFDSLWDFRQVXPSWLRQ LQ WKH(8 LVHTXLYDOHQW WR
DSSUR[LPDWHO\NJPLON:HVWKRHNet al.)XUWKHU
PLONLVWKH(8¶VQXPEHURQHVLQJOHSURGXFWVHFWRULQWHUPV
RI YDOXH DFFRXQWLQJ IRU SHU FHQW RI DJULFXOWXUDO RXWSXW
LQDFFRUGLQJWR(XURVWDWGDWD,QDGGLWLRQQRWRQO\DUH
GDLU\SURGXFWVRIPDQ\(80HPEHU6WDWHVFRPSHWLWLYHRQ




WKH (8 0RUH LPSRUWDQWO\ KRZHYHU WKHVH WUDGH UHODWLRQV
LQYROYHULFKDQGFRPSOH[QHWZRUNSDWWHUQV7KLVFDOOVIRUD
QHWZRUNDQDO\VLV1$DSSURDFKWRHYDOXDWHDQGXQGHUVWDQG












WLYH SRVLWLRQ RI(80HPEHU6WDWHV ± UHÀHFWHG LQ ELODWHUDO
WUDGHÀRZV±FKDQJHGRYHUWLPH
$SSOLFDWLRQV RI 1$ LQ HPSLULFDO HFRQRPLF UHVHDUFK
HJ 6Q\GHU DQG.LFN  IRFXVLQJ RQ:RUOG6\VWHP
'HSHQGHQF\ WKHRULHV RI GL൵HUHQWLDO HFRQRPLF JURZWK


















KLJKHU HVWLPDWHV RI WKH H൵HFW RI WKH *$77 RQ ELODWHUDO
WUDGH´ S3HUKDSVPRUH LPSRUWDQWO\ WKHDXWKRUVFRQ
FOXGH WKDW D EDODQFHG VDPSOH EDVHG RQ FRIRXQGLQJ YDUL
DEOHV±UHTXLUHGIRU3URSHQVLW\6FRUH0DWFKLQJ±FDQQRWEH
REWDLQHGXQOHVVQHWZRUN FHQWUDOLW\PHDVXUHV DUH LQFOXGHG
LQWKHDQDO\VLV
%\ XVLQJ WKH 1$ DSSURDFK LQ WKLV SDUWLFXODU FRQWH[W
RXU VWXG\ FRQWULEXWHV WR WKH EURDGHU OLWHUDWXUH WKDW DGRSWV
D VLPLODU SHUVSHFWLYH WR GLVFXVVZRUOG WUDGH SDWWHUQV HJ
%KDWWDFKDU\Det al.'H%HQHGLFWLVDQG7DMROL
)DJLRORet al.&ORVHVWWRRXUUHVHDUFKLVWKHSDSHURI






(XURSHDQPLON WUDGH FDQ EH UHJDUGHG RQ D TXDQWLWDWLYH
 *HQHUDO$JUHHPHQW RQ7DUL൵V DQG7UDGH ± WKH SUHGHFHVVRU RI WKH:RUOG7UDGH
2UJDQL]DWLRQ
%(1('(.=Vy¿DÁ%$.8&6=ROWiQÁ-DQ)$à.2:6.,DQG)(57ė,PUHÁ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 7KHVH FDOFXODWLRQV XVH:RUOG ,QWHJUDWHG 7UDGH 6ROXWLRQ GDWD IRU +6 DQG









ZH SURSRVHPD\ FRPSOHPHQW RWKHU HPSLULFDO DQDO\VHV RI




,Q 1$ QRGHV UHSUHVHQW FRXQWULHV DQG OLQNV UHSUHVHQW
WUDGHUHODWLRQVKLSV%LQDU\OLQNVVKRZWKHH[LVWHQFHRISDUW
QHUVKLSV$ GLUHFWHG JUDSK GLJUDSK UHSUHVHQWV GLUHFWLRQDO
UHODWLRQVZKHUHOLQNVKDYHDQRULJLQH[SRUWLQJFRXQWU\DQG


































6HYHUDO LQGLFHV DUH FDOFXODWHG WR TXDQWLI\ WKH UHODWLYH
LPSRUWDQFH RI WKH 0HPEHU 6WDWHV IURP YDULRXV SHUVSHF
WLYHV6RPHRIWKHPDUHGHSHQGHQWRQO\RQWKHORFDOFKDU




WKH QXPEHU RI QRGHV FRQQHFWHG GLUHFWO\ WR QRGH i )RU
GLUHFWHG QHWZRUNV RXWGHJUHH D
out,i




LWV SURGXFWV 'H %HQHGLFWLV DQG 7DMROL  6LPLODUO\
LQGHJUHH D
in,i
  JLYHV WKH QXPEHU RI OLQNV WHUPLQDWLQJ DW
QRGH i WKXV WKH QXPEHU RI SDUWQHUV IURPZKLFK FRXQWU\
i LPSRUWV +RZHYHU GHJUHH LV QRW D XVHIXO PHDVXUH IRU
ZHLJKWHG QHWZRUNV7KHUH DUH WZRZD\V WR JLYH DPHDQ
LQJIXOJHQHUDOLVDWLRQ)LUVWO\ WKHDYHUDJHRI WKHYDOXHVRI
DOO OLQNVFRQQHFWHGWRDQRGHFDQEHFDOFXODWHGZHLJKWHG
GHJUHH   &RQVHTXHQWO\ weighted out-degree  
JLYHV WKH DYHUDJH H[SRUW YROXPH SHU WUDGH SDUWQHUZKLOH












FRXQWU\ i 6LPLODUO\ in-strength S
in,i













QRGHkZKLFKSDVVWKURXJKQRGHii  j  kNLVWKHQXPEHU
RIQRGHV LQ WKHQHWZRUN'LYLVLRQ LQHTXDWLRQ LVQHHGHG
RWKHUZLVHBCZRXOG LQFUHDVHZLWK WKH QXPEHU RI SDLUV RI






























DFWXDO OLQNV UHODWLYH WR WKH QXPEHU RI DOO SRVVLELOLWLHV WKDW
FRXOGSRWHQWLDOO\H[LVW'HQVLW\LVDXVHIXOPHDVXUHRIVWUXF
WXUDO FRKHVLRQHVSHFLDOO\ LQ FDVHRI WKH ODFNRI VXEJURXSV
$V GHQVLW\ FRUUHVSRQGV WR GL൵HUHQW OHYHO RI FRKHVLRQ LQ




$JJUHJDWH ELODWHUDO H[SRUW YROXPH GDWD H[SUHVVHG LQ
NJDVUHSRUWHGE\WKHH[SRUWLQJFRXQWU\LQ:RUOG,QWH
JUDWHG7UDGH6ROXWLRQ:,76DUHXVHGIRUWZRPLONSURGXFW
JURXSV ,Q WKH+DUPRQLVHG6\VWHPFODVVL¿FDWLRQ WKHVHDUH
+6Milk and cream, not concentrated nor containing 
added sugar or other sweetening matterDQG+6Milk 
and cream, concentrated or containing added sugar or other 
sweetening matter UHSUHVHQWLQJ DURXQG  SHU FHQW RI WKH
PLON SURGXFW YDOXH WUDGHG LQWUD (8 7KHVH DUH WKHPRVW
KRPRJHQRXVPLONSURGXFWFDWHJRULHVURXJKO\EHHTXLYDOHQW
ZLWKUDZXQSURFHVVHGDQGSURFHVVHGÀXLGPLON7KHQDWX
UDO ORJDULWKPVRIYROXPHGDWDDUHXVHG LQ WKHFDOFXODWLRQV
7RDGGUHVVV\VWHPG\QDPLFVGDWDUDQJHIURPWR
KHQFHWKHH൵HFWRI(8HQODUJHPHQWVDQGµVRIW











WUDGLQJ SDUWQHUV SHU FRXQWU\ LQ WKH ODVW GHFDGH (VSHFLDOO\
SHULSKHUDOOHVVFRQQHFWHGFRXQWULHVGLYHUVL¿HGWKHLUWUDGLQJ
UHODWLRQVKLSV7KHFRPSDULVRQRI WKH+6DQG+6
PLON VHFWRUV UHYHDOV WKDW WKH WUDGH RI +6 PLON ZDV
PXFKPRUH LQWHQVLYHEHWZHHQ DQG WKDQ WKDW RI
+6PLON7KLVGL൵HUHQFHLVHVSHFLDOO\UHPDUNDEOHLQWKH
EHJLQQLQJRIWKHSHULRG$PRUHGHWDLOHGDQDO\VLVRIJHQHUDO




DJH YDOXHV RI WKH QHWZRUN LQGLFHV$OWKRXJK IRU +6
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HS0401 milk
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S
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HS0402 milk
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Dw
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S
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DYHUDJH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PRUH7KLV(8OHYHO SDWWHUQ DOVR FRQVLGHULQJ WKH UDWHV RI
FKDQJHV PLJKW EH H[SODLQHG E\ WKH HQODUJHPHQW SURFHVV
SURYLGLQJDELJJHUPDUNHWDQGPRUHVWDEOHHFRQRPLFHQYL
URQPHQWVXSSOHPHQWHGE\DJUDGXDOLQFUHDVHRISHUFHQW
SHU\HDU LQ WKHPLONTXRWDV LQLWLDWHG LQ WRSUHSDUH D
µVRIWODQGLQJ¶LQZKHQWKHTXRWDVH[SLUHG
$VOLJKWSHUFHQWGHFUHDVHLQfBCLPSOLHVDGHFUHDVH
LQ WKHH[WHQW WRZKLFK WKHQHWZRUNKDVEHHQGRPLQDWHGE\
NH\FRXQWULHV7KHUHDUHIXUWKHUQRWDEOHFKDQJHVDWKHUDWH









GHSLFWLQJ VHSDUDWHO\ WKH SUH (80HPEHU 6WDWHV WKH











7KLV LV HVSHFLDOO\ HYLGHQW IRU +6 PLON )LJXUH D
ZKHUH DOO 106 H[FHSW (VWRQLD JUHDWO\ LQFUHDVHG WKHLU (&






































































































































PRUH FRPSOHWH IRU+6PLON)LJXUHVF DQGG VKRZ
WKHHYROXWLRQRI WKH fBCPHDVXUHIRU WKH(8DQG106
UHVSHFWLYHO\ $JDLQ WKH GHFUHDVH LQ WKH DYHUDJH fBC FDQ
























LQJGHFUHDVH LQGL൵HUHQFHVFDQEHDWWULEXWHG WR WKHGHFOLQH
LQ WKH LPSRUWDQFHRI*HUPDQ\ ,QJHQHUDORYHU WKHSHULRG
 WKH  HQODUJHPHQW FDXVHG ELJJHU FKDQJHV
LQWKHWUDGHQHWZRUNVWUXFWXUHWKDQWKH¿QDQFLDOFULVLV2XU

























7KH SLFWXUH HPHUJLQJ IURP WKLV SDSHU DOVR VXJJHVWV
VHYHUDO RWKHU LQWHUHVWLQJ GLUHFWLRQV IRU IXWXUH UHVHDUFK
)LUVWO\ LWPD\SURYLGHWKHUHIHUHQFHIRUDQDO\VLQJWKHHYR






























































































%KDWWDFKDU\D . 0XNKHUMHH * 6DUDPlNL - .DVNL . DQG
0DQQD66 7KH LQWHUQDWLRQDO WUDGHQHWZRUNZHLJKW
HGQHWZRUNDQDO\VLVDQGPRGHOOLQJ-RXUQDORI6WDWLVWLFDO0H
FKDQLFV 7KHRU\ DQG ([SHULPHQW  3 KWWSVGRL
RUJS























QHWZRUNV IROORZ WKH SDWWHUQV RI LQWHUQDWLRQDO ZRUNÀRZ
PLJUDWLRQRULVLWUDWKHUDQRXWFRPHRIWKHSUHVHQFHRIPXO
WLQDWLRQDOV"%RWKWKHVHIDFWRUVKDYHEHHQLGHQWL¿HGDVH[HUW










JDULDQ$FDGHP\ RI 6FLHQFHV DQG 3ROLVK$FDGHP\ RI 6FL
HQFHV WKURXJK WKHELODWHUDO UHVHDUFKFRQWUDFW1R
HQWLWOHGAgrá r-é lelmiszeripari lá nc meghatá rozó té nyezĘ i
VFRUHV DQG FOLTXH LGHQWL¿FDWLRQ 7KH -RXUQDO RI 0DWKHPDWL












&UDQPHU 6- /HLIHOG 30F&OXUJ 6' DQG 5ROIH0 










QDO RI(FRQRPLF ,QWHUDFWLRQ DQG&RRUGLQDWLRQ  
KWWSVGRLRUJV
)UHHPDQ /&  $ VHW RI PHDVXUHV RI FHQWUDOLW\ EDVHG
XS RQ EHWZHHQQHVV 6RFLRPHWU\   KWWSVGRL
RUJ
)UHHPDQ /& %RUJDWWL 63 DQG :KLWH '5  &HQWUDO
LW\ LQ YDOXHG JUDSKV $ PHDVXUH RI EHWZHHQQHVV EDVHG RQ















6PLWK '$ DQG :KLWH '5  6WUXFWXUH DQG G\QDPLFV
RI WKH JOREDO HFRQRP\ 1HWZRUN DQDO\VLV RI LQWHUQDWLRQDO
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)LJXUH$5DQNVRIRXWVWUHQJWKRYHUDOOH[SRUWYROXPHD+6PLONE+6PLON
6RXUFHRZQFDOFXODWLRQV
